(respectively, the Taza-Guercif and Melilla basins, northern Morocco) provides new 33 information on corridor shallowing and the provenance of water flowing through the seaway. 34
As a result, we can constrain the age of Rifian Corridor closure to 6.64-6.44 Ma. We also find 35
Introduction
Progressive restriction of these corridors is thought to have caused the Messinian Salinity 48
Crisis (MSC), during which the Mediterranean underwent synchronous basin-wide, extreme 49 salinity fluctuations (e.g. Hsu, et al., 1973b Hsu, et al., , 1977 Krijgsman et al., 1999a Krijgsman et al., , 2002 ; at times 50 becoming as much as ten-times as salty as the present day, while at others becoming almost 51 fresh (Fig. 2) . 52
Most of the hypotheses put forward to explain environmental fluctuations before, during 53 and after the MSC relate to changes in Mediterranean-Atlantic exchange ( Table S1 ). All the land sections have high resolution, astronomically-tuned 124 age models, while lower resolution biostratigraphy is available for the DSDP cores (Fig. 3) . 125
Sediments from the DSDP cores were deposited in open marine settings not dissimilar to 126 the environments of their present day location (Hayes et al., 1972; Hinz et al., 1984) . Five 127 samples containing fish remains were analysed from these (Supplementary Table S2) . Table  139   S2) . 140
The Zobzit section from the Taza-Guercif Basin is located in central northern Morocco, in 141 the middle of the Rifian Corridor (Fig. 1) . Palaeogeographic reconstructions (e.g. Fig. 1 ) 142 suggest that it was located in one of the southern strands of the corridor's complex seaway.
turbiditic sandstones (Fig. 3) . Benthic/planktic foraminifera ratios indicate that the succession 145 shallows upwards, culminating in an unconformity overlain by continental sediments 146 equivalent in age to the MSC sequences (Krijgsman et al., 1999b) . This has been interpreted 147 to indicate the emergence of the Taza-Guercif Basin by 6.0 Ma, while closure of this strand 148 of the corridor is thought to have occurred between 6.0-6.7 Ma (Krijgsman et al., 1999b) . 149
Samples containing both benthic foraminifera and fish remains were obtained from this 150 section, ranging from 7.62-7.20 Ma (Supplementary Table S2 ). 151
The Messâdit section from the εelilla Basin on εorocco's εediterranean coast at the 152 eastern end of the Rifian Corridor ( Fig. 1 ) spans 7.00-5.97 Ma (Fig. 3) , recording conditions 153 shortly before the first Mediterranean gypsum precipitated (Fig. 2 ). This succession is 154 primarily composed of precession controlled blue-brown diatomaceous marl (rich in 155 foraminifera, ostracods, fish remains and bivalves), intercalated with volcanic tuffs and ashes 156 ( 
Analytical techniques 163
The sample bulk sediments (>63 m) were thoroughly washed in ultra-pure, filtered and 164 deionised water and oven-dried at 60 °C. They were then hand-picked under a microscope to 165 separate the >150 m fish remains (teeth and bone fragments) and well preserved mixed 166 species of calcareous benthic foraminifera (Supplementary Table S2 respectively. Hence in all samples, the total procedural blank contribution is <1 % (mean 205 <0.23 %) and so is insignificant ( Supplementary Fig. S1 Fe-Mn oxhydroxide coatings should also reflect the same bottom water Nd (T) . 276
The foraminiferal data shows a range of around 2.5 Nd ( Table S2 ). There is no evidence to 290 suggest that any of these measurements reflect diagenetic or analytical errors. However, 291
given that a single fish fragment is all that is required for Nd isotope analysis, sedimentary 292 reworking or bioturbation of fish remains is a distinct possibility. The benthic foraminiferaldepositional disturbance. We conclude that where measurements from different archives in 296 the same sample are disparate, both the data are genuine seawater Nd , but were recorded at 297 different times. In these instances, benthic foraminifera Nd(T) probably pertains to the age of 298 sample sediment deposition, while fish remains Nd(T) could either be slightly younger due to 299 bioturbation or slightly older through sediment reworking. 300
In summary, the data suggest that diagenetic Nd has not significantly overprinted the Nd Notably, from 7.1 Ma onwards, Bou Regreg foraminifera and fish debris Nd(T) are 1-4 411 Nd(T) more radiogenic than nearby Atlantic sediments, despite the close proximity of these 412 two localities (Figures 1 and 5) . The variability in the youngest data (Box D, Fig. 5 ) and 413 disparity with local seafloor Nd(T) (Fig. 1 ) strongly suggests that the archives record changes 414 in water provenance (i.e. relatively radiogenic MOW and continental drainage) rather than 415 being dominated by exchange with seafloor sediments. To test this conclusion, future work 416 will examine the samples' detrital fraction. In the early Pliocene, river run-off Nd (which reflects the catchment hydrology) would 490 have been dominated by the rocks flanking the corridor and earlier sediments depositedprovide tentative constraints on the likely Nd delivered by the westward-flowing rivers. The 494 bottom seawater archives suggest that water at these locations was probably within error of 495 palaeo-Mediterranean values (Fig. 5) . However, the extremely radiogenic data recorded at 496 Zobzit (Excursion B; Fig. 5 ) and measured in nearby volcanic complexes (Fig. 1) suggests 497 that at times, corridor flank geology and exposed corridor sediments could have resulted in 498 run-off that was more radiogenic than palaeo-Mediterranean values. Consequently, MOW is 499 not required to explain Pliocene Bou Regreg seawater within error of palaeo-Mediterranean 500
Nd ; it could have been generated by varying radiogenic riverine Nd . 501
The increasing proximity of the Bou Regreg sections to the emerging coastline after the 502
Tortonian could also explain why Bou Regreg Nd(T) does not fall within error of the palaeo-503
Atlantic signal after 7.2 Ma. This change away from Atlantic end-member composition is 504 unlikely to have been a smooth, consistent transition, but rather a series of abrupt shifts 505 reflecting the timing of tectonic events that restricted, closed and uplifted the corridor. palaeo-proximity to the continent making it more susceptible to fluvial and aeolian influence 964 (Fig. 1, see text, section 3.1) . There is no statistically significant correlation between Nd/Ca 965 and εn/Ca, between Nd/Ca or εn/Ca and age, or between εn/Ca and Nd(T) . 966 967 Table S1 . Details of sample sites. The locations of the cores and sections are shown in Fig. 1 . 981
See Table S2 for sample ages and lithologies.  982   983   Table S2 . Sample log. For cored sediments^ the depth from the core-top is given, for exposed 984 terrestrial sections* the stratigraphic height from the section-base is given. For the palaeo-Nd 985 archives, 'foraminifera' has been shortened to 'foram.' and 'fragments' to 'frag.'. All picked 986 material was >150 m; the fraction of material >250 m is shown alongside the total counts. 987
For the lithologies, the marls are clay-rich, often slightly reddish and susceptible to 988 weathering. The indurated marls are carbonate-rich, light coloured, well cemented and often 989 protuberant as they are more resistant to weathering than the adjacent marls. One sample 990 
